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(57)Abstract 

PROBLEM TO BE SOLVED: To provide raw material powder as the raw material for sintered soft magnetic 
stainless steel which has improved compressive moldability, corrosion resistance and magnetic properties, and to 
produce sintered soft magnetic stainless steel which is more excellent than the conventional one. 
SOLUTION: In the raw material powder for sintered soft magnetic stainless steel, soft magnetic stainless steel fine 
powder which contains, by mass, 7 to 15% Cr and 1 to 4% Si and does not contain Al is granulated into the 
granulated powder having the average grain size of 10 to 150 /im. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Raw material powder for sintering soft magnetism stainless steel characterized by what the 
soft magnetism stainless steel impalpable powder which does not contain aluminum is corned with a 
mass ratio while containing Cr:7-15% and Si: 1-4%, and mean particle diameter has become the 
granulation powder which is 10-150 micrometers. 

[Claim 2] Raw material powder for sintering soft magnetism stainless steel characterized by what 
soft magnetism stainless steel impalpable powder according to claim 1, Si impalpable powder, or Si 
content corns mixed powder with 10% or more of Fe-Si impalpable powder with a mass ratio, and 
the amount of Si of said granulation powder exceeds 1 mass %, and has become below 6.5 mass % 
while being the granulation powder whose mean particle diameter is 10-150 micrometers. 
[Claim 3] Raw material powder for soft magnetism stainless steel according to claim 1 or 2 with 
which said soft magnetism stainless steel impalpable powder contains at least one or more sorts in 
less than [ Ti:0.5% ] and less than [ Nb:0.5% ] less than [ Mo:2.0% ] and S:0.1% or less with a mass 
ratio further. 

[Claim 4] Raw material powder for sintering soft magnetism stainless steel given in any of claims 1 - 
3 whose amounts of Cr(s) of said soft magnetism stainless steel impalpable powder are 7.0 - 1 1 .5% 
in a mass ratio they are. 

[Claim 5] The manufacture approach of the sintering soft-magnetism stainless steel characterized by 
to mix shaping lubricant to raw material powder, to throw in this mixture in metal mold, to sinter in 
reducing atmosphere or a vacuum as said raw material powder using the raw material powder for 
sintering soft-magnetism stainless steel given in any of claims 1-4 they are in the manufacture 
approach of the sintering soft-magnetism stainless steel which sinters the green compact obtained by 
carrying out compacting by vertical punch, and to make a density ratio 90% or more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the raw material 
powder for soft magnetism stainless steel used for the electromagnetic component which has 
corrosion resistance, such as an electronic fuel injection valve for automobiles, and this 
SUTERENSU steel. 
[0002] 

[Description of the Prior Art] In recent years, by making strengthening, fuel efficiency, etc. of the 
emission control of an automobile into a background, equipments, such as a fuel injection valve by 
the electronics control of an automobile engine, replace the conventional carburetor, and are 
lengthening the rate of wearing. Moreover, the magnetic parts which need corrosion resistance, such 
as an ABS sensor and a torque sensor, have also been developing need. 
[0003] The soft magnetism stainless steel of a chromium system is mainly used, and it is 
manufactured by the mechanical-molding approaches, such as plastic working and cutting, as 
corrosion resistance and magnetic properties become important as electromagnetic components, such 
as the above mentioned fuel injection valve, and it is indicated by JP,5-10419,B etc. However, 
electromagnetic components, such as an electronic fuel injection valve for automobiles, have a 
complicated part shape, and since precision is severe, they have the problem with difficult 
coexistence of machinability, and corrosion resistance and magnetic properties that both conversion 
costs become high. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to solve these problems, in JP,6-2077,A etc., the 
manufacture approach by the powder metallurgy using stainless steel powder is proposed. However, 
stainless steel powder has bad compressibility, and since sintered density is low, corrosion resistance 
and magnetic properties worsen. Moreover, although the powdered degree of sintering is so good 
that a powdered grain size is small, a fluidity is bad, and bridging tends to happen at the time of mold 
restoration, and especially, when a part shape is complicated, there are a problem to which that 
homogeneity restoration is also difficult laps and the dimensional accuracy of a sinter worsens, and a 
problem to which powder enters the clearance between metal mold, and damages metal mold, and a 
mold life becomes short. 
[0005] 

[Means for Solving the Problem] As a result of canceling the above-mentioned technical problem 
how or coming examination in piles, the presentation configuration of the raw material powder for 
sintering soft magnetism stainless steel, and by carrying out granulation, this invention persons 
reached the corroboration that the above-mentioned technical problem is cancelable, and completed 
this invention. The main point of this invention reduces the amount of Cr(s) in the limit where 
corrosion resistance is maintained, as a presentation of the soft magnetism stainless steel impalpable 
powder excellent in magnetic properties, abolishes content of aluminum, carries out it to the 
configuration which made the quantity of the amount of Si increase for the improvement in magnetic 
properties, and is to use as granulation powder further. 

[0006] The manufacture approach by which invention of claims 1 and 2 used the basic configuration 
of the raw material powder for sintering soft magnetism stainless steel, and invention of claim 5 used 
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it is specified. That is, the raw material powder of claim 1 is a mass ratio, and is characterized by 
corning the soft magnetism stainless steel impalpable powder which does not contain aluminum, 
while containing Cr:7-15% (preferably seven to Cr:l 1 .5 mass %), and Si: 1-4%, and mean particle 
diameter having become the granulation powder which is 10-150 micrometers. It is characterized by 
for said soft magnetism stainless steel impalpable powder, Si impalpable powder, or Si content 
corning mixed powder with 10% or more of Fe-Si impalpable powder with a mass ratio, for the 
amount of Si of said granulation powder exceeding 1 mass %, while being the granulation powder 
whose mean particle diameter is 10-150 micrometers, and the raw material powder of claim 2 having 
become below 6.5 mass %. 

[0007] Claims 3 and 4 specify the details of the above mentioned soft magnetism stainless steel 
impalpable powder. Soft magnetism stainless steel impalpable powder is a mass ratio further, and 
claim 3 is a configuration containing at least one or more sorts in less than [ Ti:0.5% ] and less than 
[ Nb:0.5% ] less than [ Mo:2.0% ] and S:0.1% or less. Claim 4 is the configuration that the amount 
of Cr(s) of said soft magnetism stainless steel impalpable powder is a mass ratio, and consists of 7.0 
-11.5%. 

[0008] Claim 5 is characterized by to mix shaping lubricant to raw material powder, to throw in this 
mixture in metal mold, to sinter in reducing atmosphere or a vacuum as said raw material powder 
using the raw material powder for sintering soft magnetism stainless steel given in any of claims 1-4 
they are in the manufacture approach of the sintering soft magnetism stainless steel which sinters the 
green compact obtained by carrying out compacting by vertical punch, and to make a density ratio 
90% or more. 

[0009] (Configuration explanation) Next, it explains to a detail including the basis of numerical 
limitation of the raw material powder configuration for sintering soft magnetism stainless steel of the 
above this invention. 

[0010] Although Cr in raw material powder (chromium) is indispensable in order to give corrosion 
resistance, it becomes important specifying [ of a content ] it. Since the amount of Fe(s) decreased 
relatively and became the fall factor of flux density from the point of magnetic properties, made it 
usually, more desirable, although it is effective in respect of corrosion resistance if the amount of Cr 
(s) increases to reduce the content of Cr as much as possible. That is, as for the amount of Cr(s), as 
raw material powder for sintering soft magnetism stainless steel, it is effective to stop to the 
minimum addition which can maintain corrosion resistance, and to raise magnetic properties. The 
amount of Cr(s) was made into 7 mass % - 15 mass % in this invention. Since corrosion resistance 
would fall from test examination if the content of Cr is less than 7 mass %, this reason carried out the 
minimum to more than 7 mass % at least. Since flux density fell to coincidence by the above- 
mentioned reduction for Fe of radical underground, the upper limit was made below into 15 mass % 
which becomes the optimal by relation with the magnetic properties at it. It is because the fall of flux 
density will be remarkable and aggravation of magnetic properties will not be avoided, if the amount 
of Cr(s) exceeds 15 mass %. Moreover, magnetic properties to below 1 1.5 mass % of especially the 
upper limit of Cr content is desirable. 

[001 1] It has the operation which iron loss is decreased and makes specific resistance and 
permeability high while Si in raw material powder (silicon) is effective, and makes electric 
resistance increase and improves the responsibility of a solenoid valve to corrosion resistance. 
However, if a lot of Si is dissolved and given to raw material powder, powder will be hardened and 
compressibility will be spoiled. From this, in this invention, the amount of Si of soft magnetism 
stainless steel impalpable powder was carried out to making it contain more than 1 .0 mass % in order 
to make specific resistance and permeability high, while it compensated the corrosion resistance by 
reduction of Above Cr. An upper limit stops a content to 4 mass % in order to secure powdered 
compressibility. In order to demonstrate the above-mentioned operation further, the compressibility 
of soft magnetism stainless steel impalpable powder cannot be spoiled by giving from the exterior of 
soft magnetism stainless steel impalpable powder by using Si as Si impalpable powder, but Si can 
also be added more in a large quantity. However, if the amount of Si under whole presentation 
exceeds 6.5 mass %, it will become large bad falling [ of the flux density by reduction for Fe ] 
magnetic properties, and the toughness of a sinter will be spoiled. For this reason, the upper limit of 
Si content is carried out to to 6.5 mass % in the amount of Si in granulation powder. 
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[0012] It is also possible to change to the above-mentioned Si powder and to use Fe-Si impalpable 
powder. Since hardness is lower than Si powder, compressibility is improved, but since magnetic 
properties also fall, Fe-Si impalpable powder is not desirable, while the amount of Fe-Si added in 
order to secure the required amount of Si will increase and reducing the corrosion resistance of a 
base, if Si content uses the Fe-Si impalpable powder of under 10 mass %. Therefore, as Fe-Si 
impalpable powder, Si content is specified as the thing more than 1 0 mass % at least. 
[0013] In addition, aluminum is the purpose of corrosion resistance improvement and improvement 
in the magnetic properties by the increment in specific resistance, and grant of the cold- working 
nature according to an improvement of toughness further, and, generally is especially contained in 
raw material powder in the soft magnetism stainless steel of an ingot. However, aluminum is an 
element which is easy to oxidize, when it dissolved and gives into powder, it becomes the factor 
which is easy to form a firm oxide skin in a powder front face, and checks advance of sintering, and 
for removal of an oxide skin, heating by the high vacuum is needed. Rather than the effectiveness of 
the improvement required for processing since powder-metallurgy processing which manufactures a 
product to a near net shape is adopted in this invention in toughness The effectiveness by the factor 
exclusion which checks advance of sintering is larger, and it is secured by Above Cr about corrosion 
resistance. Moreover, excluding content of aluminum also from being secured by Above Si also 
about specific resistance, also in order to avoid the fall of the flux density by reduction for Fe 
presupposed that it is indispensable from the improvement serious consideration in the engine 
performance. However, since aluminum is added as a deoxidizer in a molten metal at the time of 
powder production, and a degree of sintering is not influenced about content of aluminum of extent 
which remains in powder as an unescapable impurity, naturally this invention is permitted. 
[0014] a degree of sintering is improved with the above powder configurations, without attaching a 
blemish to metal mold, while preventing generating of bridging by preparing the soft magnetism 
stainless steel impalpable powder containing the above-mentioned component or soft magnetism 
stainless steel impalpable powder, Si impalpable powder, or Fe-Si impalpable powder, coming those 
impalpable powder, and considering as granulation powder — making — a sintered density ratio — 
90% or more of product — manufacture — it becomes easy. Since corrosion resistance would also fall 
by pitting corrosion by the fall of magnetic properties, such as flux density, arising, and pore 
increasing if less than 90%, the sintered density ratio made it indispensable to make it to 90% or 
more. 

[0015] Furthermore, if it explains in full detail, as for the above-mentioned soft magnetism stainless 
steel impalpable powder or the above-mentioned soft magnetism stainless steel impalpable powder, 
Si impalpable powder, or Fe-Si impalpable powder, it is desirable that it is impalpable powder 
smaller than the grain size (mean particle diameter) of 40 micrometers, granulation of it will be 
carried out and it will be used with the gestalt of the granulation powder whose mean particle 
diameter is 10-150 micrometers. With stainless steel impalpable powder, Si impalpable powder, or 
Fe-Si impalpable powder being the magnitude exceeding the grain size of 40 micrometers, the 
homogeneity dispersibility to radical underground is missing, and the fluidity at the time of 
granulation processing etc. worsens. Moreover, as granulation powder, the effectiveness of a 
granulation is scarce in it being 1 0 micrometers or less in mean particle diameter, and the restoration 
nature to a powder-compacting die also worsens. If granulation powder exceeds the mean particle 
diameter of 150 micrometers, since the pack density at the time of powder molding will fall, a 
sintered density ratio will be less than 90%, and while magnetic properties and corrosion resistance 
fall, dimensional accuracy also worsens. 

[0016] The coming method the above-mentioned granulation is general is applied. That is, the mixed 
powder with the above-mentioned stainless steel impalpable powder and stainless steel impalpable 
powder and Si impalpable powder, or Fe-Si impalpable powder is corned by granulators, such as 
tumbling granulator and a mixed agitation granulation machine, using the water or the alcoholic 
solution of the organic substance, such as polyvinyl alcohol, a polyvinyl pyrrolidone, and a wax, or 
said organic substance as a binder. It does not interfere with a high- velocity- forming machine like a 
rotary press in equipment, either. Moreover, in said binder, a plasticizer and a dispersant may be 
added suitably. 

[0017] in addition, as raw material powder for sintering soft magnetism stainless steel In the 
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granulation powder which the above-mentioned mean particle diameter corned to 10-150 
micrometers If the amount of Si makes it 1 .0 - 6.5 mass %, while distribution of Si will be uniform, 
and magnetic properties will be made more to fitness, while a degree of sintering is improved and the 
product of 90% or more of density ratios is obtained certainly and the fluidity of raw material 
powder will be improved Generating of bridging at the time of restoration is prevented, homogeneity 
restoration is made easy, and further, raw material powder prevents a possibility of entering the 
clearance between metal mold, and becomes extensible about a mold life. 

[0018] If it is not limited especially about components other than above Cr, Si, and aluminum used 
for the raw material powder for sintering soft magnetism stainless steel of this invention and advance 
of sintering is not checked, it will not interfere, even if it contains other elements in the range known 
conventionally. Next, the presentation range recommended to the raw material powder for sintering 
soft magnetism stainless steel of this invention is outlined as the example. 

[0019] Although Mo is an element which improves corrosion resistance, a lot of addition causes 
aggravation of magnetic properties. For this reason, an upper limit is made below into 2.0 mass % in 
case it is made to contain. Although S reduces corrosion resistance, it lowers the surface tension of 
molten steel, and effectiveness is in impalpable powder-ization of the powder by the atomizing 
method, and it is effective also in the machinability improvement of a product. For this reason, when 
making it contain, it is desirable to stop below to at most 0.1 mass %. 

[0020] As for Ti or Nb, adding is also useful in order to control the effect of N harmful to magnetic 
properties, and C harmful to corrosion resistance and magnetic properties. That is, Ti and Nb make C 
and N, carbide, or a nitride form and defang, and contribute to an improvement of corrosion 
resistance and magnetic properties. However, if Ti content increases, the diaphragm of the nozzle of 
a molten metal and the problem of lock out by the atomizing method will occur, and if Nb content 
increases, the problem to which powdered hardness increases and compressibility falls will occur. 
Moreover, a lot of content of Ti or Nb makes crystal grain make it detailed, and reduces magnetic 
properties on the contrary. For this reason, when making it contain, it is desirable to make an upper 
limit into 0.5 mass %. 

[0021] This invention can obtain the sintering soft magnetism stainless steel which was excellent 
with the above-mentioned corrosion resistance, magnetic properties, etc. by using the soft magnetism 
stainless steel raw material powder which contains the above element (Mo, S, Ti, Nb) in a 
presentation. 
[0022] 

[Example] Hereafter, it clarifies according to an example about the property of the sintering soft 
magnetism stainless steel using the raw material powder for sintering soft magnetism stainless steel 
of this invention. 

[0023] [Example 1] This example is an example of a trial which supported claims 1, 3, and 4 of this 
invention, and investigated the presentation of the raw material powder for stainless steel and 
granulation powder, and the stainless steel engine performance using it. In the trial, it corned 
carrying out continuous supply of the polyvinylpyrrolidone 5% solution which uses methyl alcohol 
as a solvent as a binder first using the stainless steel powder (stainless steel impalpable powder) of 
the presentation (each component used impalpable powder with a mean particle diameter of 40 
micrometers or less) shown in Table 1 at rolling fluidized-bed-granulation equipment, and the 
granulation powder of the mean particle diameter described in the left column of Table 1 was 
obtained. Subsequently, about the mixed powder which added zinc stearate 0.8 mass % as shaping 
lubricant to each obtained granulation powder, and was mixed to it, by compacting pressure 5 t/cm2, 
after fabricating in the ring configuration of phi50 mmxphi 30 mmxtSmm and sintering at 1350 
degrees C in a hydrogen gas ambient atmosphere for 3 hours, 850 degree-Cx 2 time amount annealed 
in the vacuum, and the ring configuration test piece (this inventions 1-5 and examples 1-4 of a 
comparison) was created. 
[0024] 
[Table 1] 
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[0025] About each above-mentioned test piece, 100 times, the 50 primary side secondary coil of the 
evaluation was carried out, and it was performed by measuring the B-H curve of a direct current and 
an alternating current. In Table 2, as direct-current magnetic properties, He shows B2000 and 
coercive force and mum shows permeability for flux density [ in / in the field strength of each test 
piece / 2000 (A/m) ]. As alternating current magnetic properties, the iron loss value of excitation flux 
density IT (one tesla) is set to W (IT / 50Hz) on the frequency of 50Hz, and the frequency of 10kHz 
shows the iron loss value of excitation flux density 50mT as W (50mT / 10kHz). Moreover, in Table 
2, sintered density ratio % and corrosion resistance were written together. Corrosion resistance 
performed the salt spray test of a brine solution 5%, and judged the rusting situation by viewing in 
35 degree-Cx 30 hours. The visual result put ** mark about what a certain amount of rust generated 
[ thing / O mark and / which rust generated on the whole surface mostly ] about what generating of 
rust is not accepted in although it was not x mark and the whole surface. 
[0026] 
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[0027] The test piece (this inventions 1-5) using the granulation powder which corned the soft 
magnetism stainless steel impalpable powder corresponding to the invention in this application has 
good corrosion resistance, and Tables 1 and 2 show that magnetic properties are also excellent. 
Among the examples of a comparison, a sintered density ratio does not go up by the test piece 
(example 4 of a comparison) using the powder of the usual magnitude, but a corrosion resistance fall 
and the fall of flux density are accepted with it. Also with the test piece (example 1 of a comparison) 



http ://www4 . ipdl .ncipi .go . jp/cgi-bin/tran_web_cgi_ej j e 9/25/2 006 



JP,2002-275600,A [DETAILED DESCRIPTION] 



Page 6 of 7 



which does not perform a granulation even if it uses impalpable powder, similarly a sintered density 
ratio does not go up, but a corrosion resistance fall and the fall of flux density are accepted. In a test 
piece (example 2 of a comparison) with few amounts of Cr(s), corrosion resistance is bad and rust 
will be generated. Moreover, in the test piece (example 3 of a comparison) which has too many 
amounts of Si, while powdered compressibility worsens and a sintered density ratio falls, the fall of 
flux density and the fall of the alternating current magnetic properties by the side of a RF are 
accepted. That is, the predominance of using the granulation powder which corned the soft 
magnetism stainless steel impalpable powder of the invention in this application, and specifying 
mass % of [ Cr and Si ] the presentation components is clear from this example 1 . 
[0028] [Example 2] This example is an example of a trial which supported claim 2 of this invention 
and investigated the presentation of the raw material powder for stainless steel and granulation 
powder, and the stainless steel engine performance using it like the above. That is, Si powder (the 
example 6 of a comparison is the mean particle diameter 76, and is the impalpable powder with a 
mean particle diameter of 40 micrometers or less except it) or the Fe-Si powder (impalpable powder 
with a mean particle diameter of 40 micrometers or less) shown in Table 3 is added using the soft 
magnetism stainless steel impalpable powder of the test piece 4 of this invention used in the example 
1, and granulation powder is created on the same conditions as an example 1, and creation and 
evaluation of each test piece as well as an example 1 are also performed here. The result was shown 
in Table 4. In addition, in Table 4, the value of this invention test piece 4 of the above-mentioned 
example 1 is written together for the comparison. 
[0029] 
[Table 3] 
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4 


94.7 


1.36 


72.8 


2,630 


9.8 


82 


O 




6 


96.3 


1.37 


70.7 


3,140 


7.1 


62 


O 




7 


97.0 


1.40 


70.0 


3,210 


6.9 


60 


O 




8 


95.6 


1.36 


73.0 


2,980 


7.3 


68 


O 




9 


96.1 


1.23 


68.7 


3,420 


5.8 


54 


O 




m 


5 


85.3 


1.05 


91.8 


1,890 


10.8 


125 


X 




6 


88.3 


1.15 


87.0 


2,150 


10.3 


102 


A 


S i »*&SJlH* 


7 


94.4 


1.05 


82.3 


1,970 


8.4 


65 


O 


6 i fflftn*±n* 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/25/2006 



JP,2002-275600,A [DETAILED DESCRIPTION] 



Page 7 of 7 



[0031] In Tables 3 and 4, if the test piece 4 and test pieces 6 and 7 of this invention are compared, 
flux density and permeability increase by addition of Si, reduction will be accepted and, as for 
coercive force and iron loss, the effectiveness of the improvement in magnetic properties will be 
accepted. Moreover, although it changes to Si powder and this invention test piece 8 using Fe-lOSi 
has the same flux density, it turns out that the increment in coercive force and permeability and 
reduction of iron loss are accepted, and magnetic properties can be improved. However, in the test 
piece (example 6 of a comparison) using powder with as large Si as the mean particle diameter of 76 
micrometers, a sintered density ratio does not improve, but corrosion resistance falls, generating of 
rust is also accepted and iron loss falls. Moreover, the part which a lot of Fe-5Si is needed in order to 
change into Si and to make equal the amount of Si under whole presentation in the test piece 
(example 5 of a comparison) using Fe-5Si, consequently is inferior to corrosion resistance increased 
too much, corrosion resistance deteriorated, and rust is generated. Moreover, all also of a sintered 
density ratio and magnetic properties are falling. As mentioned above, by adding [ both ] Si powder 
fines to this invention soft magnetism stainless steel impalpable powder, and coming to it, it can 
check that magnetic properties can be raised more. Moreover, even if it changes to Si impalpable 
powder and the amount of Si uses the Fe-Si impalpable powder more than 10 mass %, it can also 
check that the same effectiveness is acquired. Furthermore, although this invention test piece 9 
whose amount of Si under whole presentation is 6.5% shows the magnetic properties in which 
permeability fell and iron loss was excellent at the maximum compared with this invention test 
pieces 4 and 6, since flux density falls along with the increment in Si, in the test piece (example 7 of 
a comparison) whose amount of Si under whole presentation is 6.9%, the fall of flux density is 
remarkable, and permeability can also check that it will fall remarkably if the amount of Si exceeds 
6.5%. 
[0032] 

[Effect of the Invention] as mentioned above, by the raw material powder for sintering soft 
magnetism stainless steel of this invention, and the manufacture approach using it The fall of flux 
density is prevented by having optimized the amount of Cr(s), and the amount of Si especially, with 
corrosion resistance maintained. Furthermore, improve a moldability, while maintaining powdered 
powder properties, such as a fluidity, good by having corned stainless steel impalpable powder or 
having given Si which spoils compressibility like claim 2 as external addition, and having corned it, 
and are high-density. A specific resistance value and flux density are high, and soft magnetism 
stainless steel with low iron loss can be manufactured. 

[Translation done.] 
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0.01 






9.2 


102 




* 


2 


88 


0.009 


1.33 


0.10 
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1.36 


73.0 


2.980 


7.3 


68 


O 




9 


96.1 


1.23 


68.7 


3,420 


5.8 


54 


O 




tt; 
IS 

01 


5 


85.3 


1.05 


91.8 


1,890 


10.8 


125 


X 




6 


88.3 


1.15 


87.0 


2,150 


10.3 


102 


A 


S i t&*£S±R* 


7 


94.4 


1.05 


82.3 


1,970 


8.4 


65 


O 


B i **0*±R* 



[003 1 1 SS3. 4(C*b>T. ^|69iOKIIU4-4£K 
iUt 6 . 7 £J±&T * i, Si (DmmiCJ: «5 tt£«l£& 

36«ae>6tiaS»|*ttifel5l±-r#*C4*t«i. L/ifiV, 
S i *»P^ttS7 6 timttt\,*1®3£*m\,>tcffltiXr 

LTj|©»£fcB«>J&ft. «atWSTfS. Sfc, S i 
Gt^AT F e - 5 S i ejBOfcKRH- (JtKM5 ) V 

e - 5 S i *5£.^4 & 0 . ^-cr>^ s W^ttK^SSfca- 40 

o*»wi)c5BEtt^?-> ^«$ic s i m^mm^m 

CC#AT S i Sj&5 1 0 Il%«J;OF e-Sr 



tc> ^f*ffl)S*©S ii*S6. 5%©#&lp!f8&Jt9W: 

oMtx/cmm^tt^^TA^ s i aymaic-otixmaas 
mmr-t s fc&£#ffl/&ttJ<D s i g . 9% <Dtm. 

[0032] 

ft 5 s i zft&mat Lx5-z.xim.Ltcc txmzzo 



C7) 



2002-275600 



(51) Int. CI. 7 

C 2 2 C 38A8 
38/28 

H 0 1 F 1/20 
1/22 



F I 

C 2 2 C 38/18 
38/28 

H 0 1 F 1/20 
1/22 



(##) 



C72)»IB# «^ 



**B*APr|iWJIR*»»4-44 t*3C*tt 

F 4K018 AA33 BA17 BB04 BC11 CA12 

DA31 

5E041 AA11 AA19 BD01 CA10 HB03 
HBO 5 HB19 NN01 



